<19)B#B#f&? (JP) 



o» & W 4# ft & * ca> 



&mW9 -219524 

(43)&HB ¥£9^(1987) 8 JJ19B 



(51) Intd 6 




FI 




H 0 1 L 29/786 




H0 1L 29/78 6 1 8D 


29/78 






3 0 IX 








fW*<H<Z>SSc8 OL 91) 




IMPI z 8-23797 


(7DWKA 


000003078 










(22)fflBB 


¥«8^(1996)2^9B 


























































(72)5SWS 


BE 



































(54) B8fl©«*] ¥^KffiRrPe®5K£*S 

(57) Vmi (IKE^r) 

NMDSFET fcffi^SiGdffcJBVVfcPMEFET £&£tt«k< 

soi m.t. zv&n s««soi mvm 
wm 3 £g*Rx -^y^t x vma Lxmmm<?>- 

o-bxtio^-rs^fc. soi m2±~eim?ma 
t *>?-**jwcu soi m±?>mwavm<Q&iGem±. 

«|-5560S^RSc7)Sia55r^L^it^NM0SFET (0 

f-ir+il'kf*. 
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n 17 ,9 18 13 
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1 

[^ISfcfcoSSB] 

^y'J3 yJf±{c^?ti^tSi^attSi<o^ 'jay 
>->vx>?ASfc s 

^^I^OM^So^y 3^ t Nc®j££*ut7- 
ABfc. 

^OffiflBi^tt©^ 'J n yy'frv-V Afl+lzftftS 
JufcV-xfggL HM^t 

[f?M2 ] mmmmmmnis y 3 y^vzw 

msmmhimmttmim i ^m«<o^ y a ymn 

mfn^ y a yy^-^Am t , 

z<r>^ y 3 yyA,-7-*>j>m±.£Bf&2ti*i?i~>mm. 

&\}3&<?>i' > )3ymt^ 

wais 2 omfozs y 3 yfl±tcjgjs$ *i*£BiM*# 
YUJym&t. 

[IM4] w£?|oiS0S*«^)^y3yl4«fc» 
[ff*«5] isV^ymLk&mmZftLXisVay 

mmtfiztiximtiLmmL. ma^*j^ymR^m> 
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itr?^^ro-fc:Xfc:J:y. iSlf^liiOiiEy 

y 3ym±&immtmc?>i'V ayy^-^m 
miis03ymfc<?>mftLfcmm±Mtffimm 
vi'Ozyy^-v&mzmmz.mf&thJMt 

v y 3 yg«£BD{;:#,f|g^ y 3 y«£«&£-r sig 

10 Sffi^sajLTv^i»^{p^m£^ B ®^y3v^j£ B B B 

fiftte&fci' y 3 >«±ciitei4g*]tfs<9 v y 3 y y 
^ y 3 y£«±fcttffil^#!g<^ y 3 yyn,^-^ 

20 

it^y-r^7D-feXCJ: y , roSi^'J 3 yg«co|g 
^^#frf-&««±t:tt»^««S^^ y 3 y y*, 
v^AJg£. roa^y3y*«<7)je»«*^t*v^ 
m±£\*Wmim<r> : y y 3 yyA,^-*? AflS-^ 

sntm^s/ y 3 yy;^->>Ai±t s 31 om« 
!i^^y3yg^i£-rscfc^^ai:-r&a*S5. 

30 6 s£ 7 E«c7>^ttc^gcoS^JJi£. 
[0001] 

[0002] 

[8!*<0tt«]jg^. ^jayvasmeimitimht: 
tbtzs y 3 y i: ^7^'>A<7W7 L o»j5£fi|JB-ri,i« 

fc. ^j^ywsLtizm^ mtozttisv^yy/uv 

40 ^AyN'-y^T^^-UT. ^l<??±t?|o?iyM«®£0 

zsV^ymZBltLL. Zcr&^&^&mnisVay 

<rm^W) mms?)^ y 3 ymx-w^v^^ y 3 y t 

§S<Ifc#»£;h.-0>£(IEDM Tech.Digest. 1994,(6 73 

-376) . L&L%#t>. Z0>m*m^x3\^*)m. 

W>i"})aym£mt:»>£ii* i/>)ayyn,~?-*7J± 

50 st^wBFETtii, y-x- v\s4yf®rm&mm#m 
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[ooo3] z<r)mm£M&-t&-mt lx. mmm 

V^y'Jayf (SOI M) ^W-TSSOI (silicon on in 
sulator )««5rffJfflLT. ZOl.tfefimZtti' 

iVO^S (Appl .Phys.Lett,64(14) .pl856-1858,1994) . 
dOXfrarm. SiGeS/SOI «/Si021tf)gW8ljS£Jg 

jstfca. 700 x:um<M®&mmzm*m m\z<?>*. 

&&ift±2itZ>Zk£i*) „ SiGeJg£|gft£fck£5 
vlfc^<*&imi?^^t* £ -r^&„ £?>i:;^ SiGe 10 
«£+#a&TitiW£*Sfca»ettS0i Jf?>&g£SiGe 
HJ:0t^<t-S^* s fc*. £<9&SiGe«±CXt? 
*v*/Pffi£fflVvC50n^^v«iJl£lfc!^S t 
£J:D. SWn«^V«iGeS±fc?|o3l0M«JSO 
Si«^jjWS^fc*»*T^S. 

[0 0 04] C^T. SiJiaWSiGelcOXtrJ'^^-v^ 
7'D-feXt:oV>TJ±B.S.Meyerson^ "Low t^erature 

silicon epitaxy by UHV/CVD " Appl.Phys.Lett.vol4 
8.P797-799, 1986M/ "Cooperative growth phenomena 
in silicon/gemanitn low-teaperature epitaxy " Ap 20 
pl.Ph ys.Lett,vol53.p2555-2557,1988t^$<XTl^ 
5. 

[0005] — ^TPMOSFET <0Sj8fc£BS;fc#>fcfcL Si 
««±tffi(fflltt®«OSiGel^jSL. -Itl^-V*^ 

siGeUi>»^^si t am LxmMmwfm^h * 

PMOSFET COmm{tZm&Ztit*J&:t%& (IEEE E 
LECTRON DEVICE LETTERS, VDL15.M). 10, 1994. P402-40 
5) . ffi8K«®cOSiGe«^j£-r&^»t: 
tt. SiGeJicoKil^GeCOffljatlfctiatgaStCiO^^ 30 
flSBIWSSmT^*!^* 1 *!. (J.Appl.Phys,vol7 
O.No.4.1991,P2136-2151) . 
[0006] 

LSI £gj^Sfci6fc«N>I)SF£T fc PMOSFET 

L*>L^*«f>J^^|o^»)M«SWSi«^ffiV^NMOS 
FET fc. ffigC£#L<I<7)SiGdS»? £BJV VfcPMOSFET "Cti^ 
tStlSSiGeHfOMtWS^^t^^. 

(cft&ft*-* £ k asmxh h . 40 
[0007] #m\$.. isgm&x-xKzixrz *><o 

a ■ g«3££ft«-ffc r- 5 y * i, i 1 1 * 

5. 

[0008] 

[um£in&-rsfc#>?>#4a] j^is^j^i-rs^ 

y£«±C^fc3*i*:ieiMyifc. ^<7^®±fc:jgjS$ 
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miens' y 3 yysir7~?Ajefc. ^y^yy 

tuzv-xim. YvAyimt. z<7) 

*\*>im±£.B&.ztifz j f- hmmt , y 3 

Sftfc. E«5A*QBc7)v'j3y 7 t ;i.v^ABt. c: 
fcy-xffi«. KW^t. ^cof- 

[0009] tttmi immi2 ) «, Bust&^^i 
y ay^v^Aft . meBMm&vm<?) 
v y 3 y tvi/v^ah fc i^tMUni c: fc £ 

[0010] £*:*%B|»± (H^«3 ) y'jn^l 

iessit^jK^^tiia^ 1 cmmais y 3 y« onus 

£ykJpv>Sg2<D#B£<^yriygfc. MfBISil?>fB« 

y 3 yjfitmsftfcis^tf^gtf)^ y n y y 

/t-v^AUfc. ;<Oy'j3ym-Wl±tM 
SfifcSl^yM^flyg^i^yJifc. L\<m\->W) 
W&mois y a y«4»fc»JicSiTJt 7-x®«. 

*/v«8L r-'Wy«#fc, ^^^/i^LttcjBidc 
Iuam2<7)««<7)xy3ys±fc: 

y 3 y^v^^Afl+ti^^ 

fufcy-xflWL FMXIWfc. vltf) 

[0011] ^^*I6B8 (m$M4 ) tt, m^?|o5i>) 
2**^)^ y 3 yS+t:jKS$^^^^l^«^± 
fcS^^^Siis^fc t. !5EffifiS*«®Oyy3y 

u± 3^<o¥^«^a^iS»i-s . 

[0012] £fc#3£B8(lS3cJl5m. ^ynvfflg 
±teffe»« tit LX is y 3 y«#I&££*i*:S«£iSMiBi 
B^^y3yBXtfi5ajg»B£7)-a5^i3PLB5IB 

^y^yas^siij^sai-rsxsk. it^*^+* 

ro-fextc J: y . mB»iS@±<7) 'J 3 y« ±fctt 
*ST«^«a8^vy3y> i yPv^AJl^ x I5£^y3 

Ltz^±j&mmmm?>i' y 3 y 
[0013] tit^mm (mme > aj^fcriao 

?futtt»JiS:«ffitr*-9~Sy y 3 yaS^BSt^^B® 
^ynyg^m^sn^t. ^«lt:J:oT. Widffi 



5 

[0014] $.ttw%mm.i)\t. ^r^-ySEAa 
\mfmsm<r>i' v 3 >^7_wij . mu^ »j 

v y 3 .7 A«£PH$CJBjfcf &Xgi; £ IMS 

[00 15] £f>fc*!8Bfl (a*«8) xt?*^ 
*)V~Tu±xiiZ X "5 % fl!MI«!S^ 'J 3 y ^ 
-e^A»±t. 5lo5IOS«S^yy3yJi^j£^- 

[00 16] 

[0017] (HMfgiDBi ^H9(i. *$m<vm 

• B&wsim (soi m) 2 ffsioom ssojfegi 
3 £qrt£>"j3ya«i fcifcfirr*. clcitsoi ®2 

Wmfkf&Zt&T$&. ZZT. SOI JKoKJPtt. & 

zmmzmz. w*>zco±£mm2ti&site®4 

*£fDragfc^Sfc*fcft$H3lv*4ni ~l50n» <D8B# 
[00 18] <5ct:H2fc^rJ:3K:. Zco~>0a>ms. 

1 ctjsoi S2 fcj6»«3 zmm^vi-yr-r&zttzx 

[0 0 19]ifcfcB3fcjjcfJ:9fc:. ZtoSsVayXK. 
1 £W;t(fRCA &£&wcft»UgL xt^j-wp 
To*XfcJ:9Ji330ni|IgWi0.7Ge0.3Jf4 £J&68 
£500 teil&gfrfttzxiwxrc^ 1 BSfSS 

S^UUS^L. JgtD13±<7)Si0.7Ge0.3ll4 £16? 
J&ftl£i>*:„ £<Ofc£ISP&±C^L*5i0.7Ge0.3Jl 
4££E8ffi«StrtS*:*>ic. *tf>jgff£Geifflj£itfcj£ 

&^vvtt&mwmTtthmmz. zz 

T, SiGeJl4 OGeWft*& 2O-50Z <0^#M* L 
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"OfeS. 502 «kO*#V^«iSiGe®4 OlgS 

5:500 "CSJgi:Lfcfc#GeW^20~5O5: £*TJ5U:. 
40~300n» tf>£ffl*W* L^. **U£±Ja&BJ: "5*£ 

[0020] Ktm fc < xtf?* yt^rnt^fci o 
JfcK&g500 XTC\ Si0.7Ge0.3«4±fc«$30n b CDSi 
10 H5 ^J£L^„ £«BSL 1&?*gft]LfcSi0.7Ge0.3JI 
4 ±fctt v ?|o5gi)S^KSW)Si®5 tfBl£3tl&. ^ 

[OO21]^fc04fc^J:dtC. locos ftma. m 
NM0SFET 0)B&f%.mt&bPMSFn OBfcfgffi&b* 

[00 22]<KCia5C*ctJ:dfc:. 
U mmff-yX. NMOSFET «0»fi!t^S«t:V 

i-?A?b LTPHQSFET JBfig^S««loaffi<0SiB5 £ 
ffl^WDE <^5*;W • h*7-f • X^fy/) ^IE 

(R^Btt-f^yx-y^y^) ^fflv^T5ra mmizmmit 

hffim£Bf8.-t& Z b izX *) s M0SFET<^S^-^ ^ 

frm&mmbmmsLnfotzm&tztbiz&g-eb 

h. **>fc*>fc:liSi«5 ^Mff^5na 4 CI t 

[0023] »CKS6fc*tJ:dfc:. PyXW-y 
30 7 £Rfc£l.;fct&. «(I5^»£»Kfl:LTa[?10 n> &Z 

«B^3KflJSti. ffifiSlttSWi0.7Ge0.3Ji4 iTI* 

fc. SiGe«S:gSgHbLTy-Ma»lfi£}g«L<:^ 

KnEmbK&frh-zhh. ^wtf+^ncttf- 

40 [0024] <5ctH7t^rJ:3(C, y-MMUSJit 
«ECVD&fc:J:')^lg^'J3y«5rmt^ 

[0 02 5] <5«:t08t^rJ:pt:. y-b«g9 £v 

t . NMDSFET J&£«#fc >J y^^tWC-f 

salt, n ay-x®^io. n SFw>f yffisum 
al. t^PMosFET &m<%m£.xuy*mmiz4 
*y&\Lx. p ay-x««i2. p anw>f >«isb 
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[0 0 2 6]<fcfc:@9(£jcf e ):dfc. £®Cv'J=iyi& 

^mu-th. mttz. £bska \mmcommmztm 

[0027] *H»PKc «fc*Uf , OMttSOSilf 10 

h 7 y ^isa - sttsfl^as z t wc* h . 

[0 028] *33fcWT1±««tcS0l til3§£jWffl 

HJfe^TtiSiGdi^^Smtcsoi 
^BTSKx^^U^ NMQSFET ?-r*;WBj£ 20 

[0029] (Hit0l2)BlO*><i>012tt. 

com 2 (omm^i^mmmcosm^m^^t^x 

UTcoWm&Ct>Z>. 

[0030] ^ntst* i tm&zmitsmt n&t 

soi flBS^Sfflxe^i^/PTu-fcxtcJ; 
tfW4^rC*6. 30 
[0031] jfc**Bl OK^-TJ: dfc, *MOft»IS3 

£*rr ssi»si ^^xyf-y^io-asiap-r 

Tkt. 40 
[0032] (H*«H3)@13*^Bl5fcL *ftBB 

[0033] %tsmim i t^tti^w^st »«r 

Mi. SftX-yf-y^SrJUVVCNMOSFCT RtfPMOSFET }g 

j£^#b£«-*?>soi mcmmmmtzkizx*). 
ms±mfct&&£$>h. 50 
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[0034]5fcfBl3te*-tJ:3fc. faBfcWSSOOn 
■ SJS^Sil (SOI f)2t, SSlOOna WSfOmM 
3 2rW1-S^l>3y»Sl £*Hfirt6. <fcK014fc* 
•Tidtc. >-'J3yfflRl^iS^)Si«2 5rgiRx»/^y 
^fcj: 9NMaSFE^j£TOB«aS£5iui gjgt:. pmosfet 
»fiE^«««^lOOn. Sgfcffllftf*. mmit-th 

Jfikk LTIiRIE . CDE . SffiHtt Myf-y/ 

[0035] z<oi o Kwnzmtmui »fc*jwcat 

nLt&. xtr?*v-wP7TMr;*fc:J; 9JfcSiag500 
X:T30n^jg(%i0.7Ge0.3S4 fc30n*figOSUl£j£|g 
LXlSM&h. i<7^g*. IWEFFJ^^gBsgBlfctt 
?|o5gOSWOSi«i&. ifcPMOSFET ffifrffeWm 

^mmm^io.TGeo.m^mm-^z t#x$ 

^TPMOSFET Jgj£^«««<95i0.7Ge0.3Jl£ffi 

[0036] (mm*) hi 6*^01 7«. 
com a <rmmizgkh ^ma^mcrm^m^^x 
mx-comrnmTh^. ttemisitzcvmmmzt 
ijfrt>MX:¥wmT'h t . %*mm 1 tistts^^ 

LXmtmi. SOI ^R^B^^-f^>ftA&V^« 

[0037] %-fm\ 6iz*rtxd£. simm corns 
zmitLzmzi m» gg<o&fciit£»j£u z<rmc 

zttzx*)^ pmosfet jmf&mtmmw-yw 

[0 038]i5ttcHi7tc^-±d{c. mfm^9-y 
V)*^X9 b LXfmcoA *>^A*ffV\ SiS«l 4» 

aAx^^-180KeV, &A34E17c«-2. S«fi@600 

[0039] »CfcKfbJ8^^-yS:l^fet^. tS8S 

SOI H3 i&^fttS. 

[0040] ^<oa<7)IS«. $mm t*L^t<02r 

^tttcffl^&cit^-c^s. ai 8i^i0^ii 

YyyVXtcoimkTfct. Bl 9ttd^^^h7y 
yX^WIitfcJ. PatrfcV^T. PMOSFET cryf-r 

*>m&( mm-) <oTum»>a^mmm 
\.^#>. zcommzm^tuiSiGemi itmmt:^ 
r^s. ^-esiGe#t immm^hi^bizn. 
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zcommzGemi&itt &mgtem& zmwmriz 

[0 04 1] (HJ&H5) 02OjK>02 3»i. *?fcBli 

tzum-vft&tt Lxt> *> . tmzmtyirm?z> . io 
[0042] *m&m<vmmimmffl% it±tt 

TJI&SjSHU SOI ^£gtRxt?*S^PTo-feX 

h. ftf®20iZ5frti;otz, $m£$ffl& 

[oo43] »cfc:B2i^-rj;dt. tmm zmsR 
x-z^y^tj: o-sraxrs. <jctH2 2t^r i a 

10 0 44} x£.®2 3&f;?£o^ mms±mz 20 
cvd mtz£*)m*2tom&m<?)i)F&mim2 zm&th. 

7Ge0.3«4 <0&ff l 0 i>M< . JKfc^WffiK*. ft 

i. ti«^^fflv^TN2#Hm'4'T'600 'CgJgc^iaj- 

*<vmmn\£^LtzMmm&£t\i. mm 

[0045] 30 
[HtS^Sm^ffl] 

[HI] **HB^mo0lifcWfcB2^fl^<^ 

[02] *W&(rm 1 ^oHii^lt^^^^M^S 
JS^c^&XScoHMS. 40 
[03] *W%cr)& 1 c7)HiSBH|^&^(*^^ 

[H4 ] *a9i?>s& i <mtmiz®z>^mmm<m 
[@5] *mi<?>m i tfoius^tc«?,^«^sog 
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1 0 

[06 1 ^ict^ss i ffmm^m^mmm.cm 
[07] *fS9§<oiis i <omimm&¥mwm.<m 
[08 1 #?sgi<Dsg i <rmmiz&z¥mmnm<m 

[09] *^co^lc^6i|Wc^| > ^«^g C 7)|Br 
ffi0. 

[010] imm%2 <mmm&h*mxm<r> 

[011] *f&^l&2 <90tSi^k:«6^tt&Bco 
«JS^#I8*>Rriii0. 

[012] *HH8^2<^litWfc«S^«^g^ 
BfiB0. 

[013] #?^!&3<7>0ISfcft£ffi&^f*^H» 

SBS*^)#Ig£7)|BfSj0. 

[014] *3ffiB(7>3l 3 ?>liteftfc$S¥Stt§£g?> 
SJS^ffi^)«-X^lliffl0. 

[015] *&^Sg30||»flfc«£^tt§gg?) 
KBB0. 

[016] *I6BB^^4 OH»Wt«S^«^a<0 
SSS*a<7)*XS<7)BiiS0. 

[017] ^mm>4 <rmm\z&h?mmm<r> 

[018] *^hb<0^4, 5<o5QfcPifc:«&¥gttil 
S<oBrffl0. 

[0i9] *mxom4 mmmiz&z>¥mmm(D 

±S0. 

[020] 5 <0lS»W£fii6¥##§£B<7> 

18&*a<7)#XSc7)IKiii0. 

[021] ipm/m 5 <^Qfe0lfc:«S^«^B» 
SiS*a^#XgiO»ffi0„ 

[02 2] *^hb<o^ 5 <rm&miz®h?mmm<r) 

S^6rffio#xg<7)BflS0. 

[02 3] *3£^S5Olifc0«Kf&&^tt§£B?> 
gjS£3tf)&xe?>l?rflS0. 

l~zs»a>mL ; 2 -SOI « ; 3-im® : 4~z/*J 

Jf; 7- -l/^W-y ; 8 HMJh 9-y 
-hmS ; 1 0--N MV-X««S« ; 1 1 — N SKk 
-fyg&g; 12-P£V-Xfflft; 13-PSFHy 
««: 14-JIRKKR; 15-V-xmffi; 16--K 
W>mffi; 17-V-xmS; 18-Kl/4>ffi 
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